prevalent on the wheat crop. In most attempts to measure its effect on yield, there usually has been such a confounding of genetic, pathologic, and environmental factors that the effect of stem rust itself was not determinable (4). Yield reductions of from 6.7 to 9.2'% for each 10'% increase in stem rust in Canada (2), and comparable values only half as large in California (7) are typical of the variation. It is not surprising therefore that an extensive review of the problem of appraising the destructiveness of cereal rusts resulted in a recommendation for a greater use of genetically similar stocks (1). The development at Davis, Calif., of essentially isogenic strains differing in genetic expression of resistance to stem rust permitted paired testing under rust-epidemic conditions. The results show that rust often may be less damaging than is commonly thought and that high resistance may not be necessary for many practical situations.
MATERIALS AND METHODS
Stem rust persists in the uredial stage throughout the year in different sections of California (6), but the widespread use of resistant varieties has minimized the establishment of infection centers. Consequently, a technique for generating epidemics in off-season field seedings has been developed. It involves a buil : d-up of inoculum of the persistent races (17 and 56) a on a special plot of wheat sown in May, transfer of this inoculum to spreader rows in the rust testing nursery during late August, and frequent irrigation of the nursery to provide about 50 acreinches of water from date of seeding in early July to early October. Ordinarily in this section, wheat is sown in .November and harvested the following June.
The prototype varieties used in these tests and the backcrossing method used to improve them previously have been reported (5). The Baart variety is very susceptible' to stem rust (3).-The recovered resistant strain, Baart 38, which is a composite of 157 F s lines expressing 0 to 2-\-type reactions to the prevalent races of stem rust (1938), has been grown widely since 1940 (7) was derived from Hope. Baart 46, release derived from the 13. Baart 38 lines hav stem rust resistance. These were foackcros to Baart and selected for a high level of likeness of Baart 46 to Baart probably is that of Baart 38.
Onas 49 is a combination of two impr was developed by crossing Onas 41 (bunt Awned Onas, a derivative with improved weight (8). Onas 53 is comparable, ex stem rust resistance derived from'Kenya, It gives greater protection from prevalent than does Baart 46, and was released in
The percentage of rust recorded was ba commonly used for estimating rust.
Paired plots were randomized. Stands distribution were good, and lodging, shat diseases were not important. Each plot c rows 8 feet long from which two rows Mean kernel weights were calculated from 200 kernels from each replication. Test wei mined on composites of all plots of a experiment.
RESULTS
The effects of rust on three strains of strains of Onas are shown in table 1. Long and almost equal maturity for the nea occurred despite wide differences in stem because of the abundance of soil moisture maximum temperatures were recorded for October during the experiment: Rust infection increased progressively fr stage until about Oct. 8, which was abo plants started to turn yellow as they appr After irrigation ceased, in early October, in the entire nursery was reddened by ru Published March, 1954 
